Adenovirus BMP2-induced osteogenesis in combination with collagen carriers.
Adenovirus BMP2 gene therapy has potential of a robust endogenous BMP2 production, while circumventing many of the problems currently associated with recombinant BMP2. The study objective was to determine and compare the ability of adenovirus BMP2 ex vivo gene therapy in combination with three types of collagen carriers to release BMP2 in vitro and to induce heterotopic bone formation in vivo. Human CD45-negative bone marrow cells were ex vivo transduced with a chimeric Ad5F35BMP2. The bioactivity of BMP2 produced by the transduced cells without a carrier, or in combination with three types of collagen carriers (injectable gel, microporous sponge, collagen-mineral composite) was measured and compared to rhBMP2. The heterotopic osteoinductivity assay was performed in immunocompromised NOD/SCID mice. A statistically significant decrease in the amount of rhBMP2 and adenoviral BMP2 released in vitro from the collagen-mineral composite carrier was noted (21% and 12%, respectively), whereas the amounts of rhBMP2 and adenoviral BMP2 released from the gel or sponge carriers were comparable. In vivo, 14 days post-implantation, no bone was formed consistently in groups with the empty Ad5F35HM4 control vector. New bone formation was evident radiographically and histologically in all groups with the Ad5F35BMP2-transduced cells irrespective of the presence or absence of a carrier. The presence of a carrier resulted in osteogenesis limited to the implantation site, and was most pronounced for solid (sponge, composite) carriers. The physical characteristics of the carrier determined the new bone spatial distribution at the site. Solid carriers reduced the clearance of AD5F35-transduced cells by the host immune cells. Adenoviral ex vivo BMP2 gene therapy in combination with collagen carriers with distinct physical characteristics offers the prospects of adjusting this approach to optimally match the specific therapeutic requirements.